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I㸬Olig2ࡢⓎぢ࡜⬨㧊࡛ࡢᶵ⬟ 
 ୰ᯡ⚄⤒⣔ࡢᙧᡂ㐣⛬࡛ࡣࠊ๓ᚋ㍈࡟⥆࠸࡚⫼⭡㍈ࡀᙧᡂࡉࢀࠊࡑࢀࡒࢀࡢ㍈࡟ἢ
ࡗࡓ⬻ࡢ㡿ᇦ໬࡜㡿ᇦෆ࡛ࡢ⣽⬊ศ໬ࡀ㉳ࡇࡿࠋࡇࡢⓎ⏕⌧㇟ࡣࠊᒁᡤ࠿ࡽศἪࡉࢀ
ࡿࣔࣝࣇ࢛ࢤࣥࢩࢢࢼࣝ࡟ࠊ⣽⬊ࡀ⃰ᗘ౫Ꮡᛶ࡟཯ᛂࡍࡿࡇ࡜࡟ࡼࡾ⾜ࢃࢀࡿࠋ⣽⬊
ࡢ཯ᛂࡣࠊ㌿෗ᅉᏊⓎ⌧ࡢᙧ࡛ぢࡽࢀࡿࠋ㌿෗ᅉᏊࡣࠊࡑࡢⓎ⌧࡟ࡼࡾከࡃࡢ㑇ఏᏊ
Ⓨ⌧ࡀㄏᑟࡉࢀࡓࡾᢚไࡉࢀࡓࡾࡋ࡚ࠊ㡿ᇦࡸ⣽⬊ࡢಶᛶࢆỴࡵࡿศᏊ࡛࠶ࡿࠋࡇࡢ
ࡼ࠺࡞ศᏊࡢ୍ࡘ࡟ Olig 㑇ఏᏊࣇ࢓࣑࣮ࣜࡀ࠶ࡿࠋࡇࢀࡣࠊbHLH-DNA ⤖ྜࢻ࣓࢖
ࣥࢆᣦᶆ࡜ࡋ࡚ࢹ࣮ࢱ࣮࣋ࢫࢧ࣮ࢳࡸ PCR࡟ࡼࡾ༢㞳࣭ྠᐃࡉࢀࡓࡶࡢ࡛࠶ࡿ(Lu et 
al., 2000; Takebayashi et al., 2000; Zhou et al., 2000)ࠋࡇࡢ࠺ࡕ Olig2ࡣᙜึࠊࢯࢽࢵࢡ࣊
ࢵࢪ࣍ࢵࢢ࡟ㄏᑟࡉࢀࡿ࢜ࣜࢦࢹࣥࢻࣟࢧ࢖ࢺ⣔㆕⣽⬊࡟≉␗ⓗ࡞㌿෗ᅉᏊ࡜ࡋ࡚ሗ
࿌ࡉࢀࠊࡑࡢᚋࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫࡢ⾲⌧ᆺ࠿ࡽ࢜ࣜࢦࢹࣥࢻࣟࢧ࢖ࢺ࡜⬨㧊ࡢయᛶ
㐠ືࢽ࣮ࣗࣟࣥࡢศ໬࡟ᚲ㡲ࡢ㌿෗ᅉᏊ࡛࠶ࡿࡇ࡜ࡀ᫂ࡽ࠿࡟ࡉࢀࡓ(Lu et al., 2002; 
Takebayashi et al., 2002; Zhou and Anderson, 2002)ࠋࡉࡽ࡟ࠊOlig2ࡢࣜࣥ㓟໬ࡀࢽ࣮ࣗࣟ
࣭ࣥࢢࣜ࢔ࡢࢫ࢖ࢵࢳ࡟࠿࠿ࢃࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚(Li et al., 2011)ࠊ⬨㧊࡛ࡢㄪ⠇ᶵᵓ
ࡢヲ⣽ࡀ᫂ࡽ࠿࡟ࡉࢀ࡚࠸ࡿࠋ 
 
II㸬pMN࡜ p2ࢻ࣓࢖ࣥ㸸┦஫ᢚไ 
 Olig2ࡣ⬨㧊ࡢ⫼⭡㍈᪉ྥ࡛ࡣࠊ⚄⤒⟶ࡢⓎ⏕ึᮇ㸦࣐࢘ࢫ࡛ࡣ⫾㱋 8.5ࠊE8.5㸧࡟
ࡣᗏᯈ࡟㞄᥋ࡋࡓ⣽⬊࡛Ⓨ⌧ࡋࠊࡑࡢᚋࠊE9.5࠿ࡽࡣᗏᯈ࠿ࡽᩘ⣽⬊ࡢ㊥㞳ࢆ࠾࠸ࡓ
㡿ᇦࡢ⣽⬊࡛Ⓨ⌧ࡍࡿࠋE9.5௨㝆ࡢ Olig2㝧ᛶ㡿ᇦ࠿ࡽࡣࠊ㐠ືࢽ࣮ࣗࣟࣥ࡜࢜ࣜࢦ
ࢹࣥࢻࣟࢧ࢖ࢺ๓㥑⣽⬊ࡀ⏕ࡳฟࡉࢀࡿࡇ࡜࠿ࡽࠊpMNࢻ࣓࢖ 㸦ࣥࡶࡋࡃࡣ pMN/OL
ࢻ࣓࢖ࣥ㸧࡜࿧ࡤࢀ࡚࠸ࡿࠋ 
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(Richardson et al., 2000; Zhou and Anderson, 2002)ࠋ⬨㧊ࡢ⫼⭡㍈᪉ྥࡢࢻ࣓࢖ࣥࡣࠊࡇ
ࡢࡼ࠺࡞㌿෗ᅉᏊࡢ┦஫ᢚไస⏝࡟ࡼࡾᙧᡂࡉࢀࠊ඲㒊࡛ 11࡟ศࡅࡽࢀ࡚࠸ࡿ(Helms 
and Johnson, 2003; Wilson and Maden, 2005)ࠋࡇࡢࡼ࠺࡞㌿෗ᅉᏊࡢࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫ
࡛ࡣࠊ┦஫ᢚไࡀ࡞ࡃ࡞ࡿࡓࡵࢻ࣓࢖ࣥᵓ㐀ࡀḞኻࡍࡿ࡜࡜ࡶ࡟㞄᥋ࡍࡿ㡿ᇦࡀᣑ኱
ࡍࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࠋOlig2࡟࠾࠸࡚ࡶࠊࡑࡢࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫ࡛ࡣࠊpMNࢻ
࣓࢖ࣥࡢ⫼ഃ࡟㞄᥋ࡍࡿ Irx3㝧ᛶࢻ࣓࢖ࣥࡀ⭡ഃ᪉ྥ࡟ᗈࡀࡿ㸦ᅗ 1㸧(Lu et al., 2002; 
Takebayashi et al., 2002; Zhou and Anderson, 2002)ࠋ  
 
III㸬㛫⬻ᙧᡂ࡟࠾ࡅࡿOlig2ࡢᶵ⬟(Ono et al., 2014) 
㸦㸯㸧Olig2࡟ࡼࡿ Prethalamusࡢᙧᡂ 
Olig2 ࡣ⬨㧊௨እࡢ㡿ᇦ࡛ࡶⓎ⏕ࡢึᮇ࡟ࡣ㡿ᇦ≉␗ⓗⓎ⌧ࡀぢࡽࢀࠊ๓⬻࡛ࡣ⤊
⬻⭡ഃ㒊ࡢෆഃ⥺᮲యཎᇶ(medial ganglionic eminence, MGE)ࡸ㛫⬻ࡢ⭡ഃどᗋ
㸦prethalamus㸧࡜どᗋୗ㒊ᚋ㒊࡛Ⓨ⌧ࡋ࡚࠸ࡿ(Takebayashi et al., 2000; Ono et al., 2008)ࠋ
ࡇࢀࡽࡢ㡿ᇦ࡟㛵ࡋ࡚ࡣ Olig2 Ḟᦆ࣐࢘ࢫ࡛ࡢ⾲⌧ᆺࡀࡇࢀࡲ࡛ሗ࿌ࡉࢀ࡚࠾ࡽࡎࠊ
 
ᅗ䠍㻌 ⬨㧊⬻ᐊᒙ䛻䛚䛡䜛䝗䝯䜲䞁ᵓ㐀䛸 Irx3䚸Olig2䛾┦஫స⏝ 
Ⓨ⏕ᮇ䛾⬨㧊⬻ᐊᒙ䛿㌿෗ᅉᏊ䛾Ⓨ⌧䛛䜙⫼⭡㍈᪉ྥ䛻 11 䛾䝗䝯䜲䞁䛻ศ䛡䜙䜜䜛䚹
pMN 䝗䝯䜲䞁䛷䛿 Olig2䛜䚸vp2 䝗䝯䜲䞁䛷䛿 Irx3䛾Ⓨ⌧䛜ぢ䜙䜜䜛䚹୧⪅䛿┦஫ᢚไⓗ
䛻స⏝䛧䛶䛚䜚䚸Olig2Ḟᦆ䝬䜴䝇䛷䛿 Olig2䛾ᢚไ䛜䛺䛟䛺䜛䛯䜑 Irx3䛾Ⓨ⌧㡿ᇦ䛜⭡
ഃ᪉ྥ䛻ᣑ኱䛩䜛䚹䛣䛾䜘䛖䛺㌿෗ᅉᏊ㛫䛾┦஫ᢚไ䛻䜘䜚㡿ᇦ䛾ቃ⏺䛜ᙧᡂ䛥䜜䜛䚹㻌
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⬻ࡢᙧᡂ࡟࠾ࡅࡿ㡿ᇦ≉␗ⓗ࡞ᶵ⬟ࡣ᫂ࡽ࠿࡛ࡣ࡞࠿ࡗࡓࠋᡃࠎࡢࢢ࣮ࣝࣉࡣࠊ๓⬻
࡛ࡢ Olig2 ᶵ⬟ࢆ᥈⣴ࡋ࡚ࠊࡇࢀࡲ࡛࡟๓⬻ᇶᗏ㒊࡛ࡢ࢔ࢭࢳࣝࢥࣜࣥࢽ࣮ࣗࣟࣥࡢ
ศ໬ࡸ኱⬻⓶㉁ࡢࢢࣜ࢔⣽⬊ศ໬࡟࠾ࡅࡿᶵ⬟ࢆሗ࿌ࡋ࡚ࡁࡓ(Furusho et al., 2006; 
Ono et al., 2008; Ono et al., 2009)୍ࠋ ᪉࡛ࠊMGEࡸ prethalamus࡞࡝ࡢ๓⬻࡛ࡢᶵ⬟ࡣ୙
᫂ࡢࡲࡲ࡛࠶ࡗࡓ(Miyoshi et al., 2007; Takebayashi et al., 2008)ࠋ 
 
 
 
 
 
 
 
 
 
 
 
 㛫⬻࡛ࡢ Olig2ᶵ⬟ࢆㄪ࡭ࡿࡓࡵࠊOlig2ࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫࡢ⫾⏕୰ᮇࡢ⬻㸦E11.5
㹼E15.5㸧ࢆヲ⣽࡟ㄪ࡭ࡓ(Ono et al., 2014)ࠋPrthalamusࡣᡂయ⬻࡛ࡣどᗋ⥙ᵝ᰾㸦thalamic 
reticular nucleus, TRN㸧࡟ศ໬ࡋࠊOlig2⣔㆕⣽⬊ࡣ GABAࢽ࣮ࣗࣟࣥ࡟ศ໬ࡍࡿ(Ono 
et al., 2008)ࠋⓎ⏕୰ᮇࡢ prethalamusࡢ⣽⬊ࡣࠊ⬻ᐊᒙ࡛ Olig2ࢆⓎ⌧ࡋࠊእዓᒙ࡛ࡣ
Dlx1/2ࠊIslet1/2ࢆⓎ⌧ࡍࡿ(Bulfone et al., 1993)ࠋࡇࢀࡽࡢ㌿෗ᅉᏊࢆᣦᶆ࡜ࡋ࡚ࠊOlig2
Ḟᦆ࣐࢘ࢫࡢ㛫⬻ࢆㄪ࡭ࡓ⤖ᯝࠊE11.5࠿ࡽ prethalamusࡢపᙧᡂࡀㄆࡵࡽࢀࡓ㸦ᅗ㸰㸧ࠋ
๓㢠᩿ษ∦࡛ prethalamusࡢ㠃✚ࢆィ ࡋࠊ㔝⏕ᆺ࡜ Olig2Ḟᦆ࣐࢘ࢫ࡜࡛ẚ㍑ࡋࡓ࡜
ࡇࢁࠊ60%ࡢῶᑡ࡛࠶ࡗࡓࠋࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫࡢ prethalamusࡣࠊ⭡ഃቃ⏺㒊ࡀ⫼ഃ
᪉ྥ࡟ࢩࣇࢺࡍࡿࡇ࡜࡟ࡼࡾ㡿ᇦࡀ⊃ࡃ࡞ࡗ࡚࠸ࡿࡼ࠺࡟ぢཷࡅࡽࢀࡓࡇ࡜࠿ࡽࠊ㞄
᥋㡿ᇦ࡜ࡢቃ⏺ࢆㄪ࡭࡚ prethalamusࡢపᙧᡂࢆࡼࡾヲ⣽࡟ゎᯒࡋࡓࠋprethalamusࡢ⭡
ഃ࡟㞄᥋ࡍࡿどᗋ㝯㉳㸦thalamic eminence㸧࡛㌿෗ᅉᏊ Tbr1ࠊTbr2(Puelles, 2001)ࡸ࢝
ࣝࣞࢳࢽࣥ(Abbott and Jacobowitz, 1999)ࢆⓎ⌧ࡋ࡚࠸ࡿࠋࡇࢀࡽࡢ Olig2ࠊIslet1/2ࠊCre
㸦Olig2ࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫ࡟࠾࠸࡚Olig2ࡢ㑇ఏᏊᗙ࡟ᤄධࡉࢀ࡚࠸ࡿ㑇ఏᏊࠊᚋ㏙㸧ࠊ
Tbr2ࢆᣦᶆ࡜ࡋ࡚㡿ᇦቃ⏺ࡢ┦ᑐⓗ఩⨨ࢆㄪ࡭ࡓࠋ㛫⬻ࡢ๓㢠᩿㠃࡛➨୕⬻ᐊࡢᗏ㒊
ᅗ㸰 Olig2 Ḟᦆ࣐࢘ࢫ࡟࠾ࡅࡿ
prethalamusࡢపᙧᡂ㸦Ļ㸧 
⫾㱋 13.5᪥┠䛾㛫⬻๓㢠᩿ษ∦䜢䚸
Dlx2䛾mRNA 䛸 Islet1/2䛾⺮ⓑ䛸䛾Ⓨ
⌧䜢ㄪ䜉䛯䜒䛾䚹୧⪅䛾⣽⬊䛿䜎䛸䜑䛶
㯮䛔㡿ᇦ䛸䛧䛶ᰁ䜎䛳䛶䛔䜛䚹㔝⏕ᆺ䛾
⬻䠄ᕥ䠅䛸Olig2Ḟᦆ䝬䜴䝇䛾⬻䠄ྑ䠅䛸䛾
ྠ䛨䜘䛖䛺䝺䝧䝹䜢୪䜉䛶䛔䜛䚹CCx䚸
cerebral cortex(኱⬻⓶㉁)䠊DTh䚸dorsal 
thalamus(⫼ഃどᗋ)䠊Hyth䚸
hypothalamus(どᗋୗ㒊)䠊Pth䚸
prethalamus䠊TE䚸thalamic 
eminence(どᗋ㝯㉳)䠊䝇䜿䞊䝹䛿
500μm䠊Ono et al., 2014 䜘䜚ᨵኚ㻌  
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ࢆ 0%ࠊ⫼ഃ➃㒊ࢆ 100%࡜ࡳ࡞ࡋࡓࠋࡑࡢ⤖ᯝࠊOlig2 Ḟᦆ࣐࢘ࢫ࡛ࡣࠊどᗋ㝯㉳ࡢ
⭡ഃቃ⏺ࠊprethalamusࡢ⫼ഃቃ⏺ࡣࠊ㔝⏕ᆺ࡜᭷ព࡞ᕪࡣぢࡽࢀ࡞࠿ࡗࡓࡀࠊ୧⪅ࡢ
ቃ⏺㒊ࡣ᫂ࡽ࠿࡟⫼ഃ᪉ྥ࡟ࢩࣇࢺࡋ࡚࠸ࡓ㸦ᅗ㸱㸧ࠋ 
 
 
 
 
 
 
 
 
 
 
 
㸦㸰㸧Olig2ࡢḞᦆ࡟ࡼࡿ⣽⬊ࡢ㐠࿨㌿᥮ 
 ࡛ࡣࠊࡇࡢ㡿ᇦቃ⏺ࡢ⫼ഃ᪉ྥ࡬ࡢࢩࣇࢺࡣ࡝ࡢࡼ࠺࡟ࡋ࡚⏕ࡌࡿࡢ࠿ࡀḟࡢၥ㢟
࡜ࡋ࡚ୖࡀࡗ࡚ࡁࡓࠋ⬨㧊࡛ pMNࢻ࣓࢖ࣥࡀ p2ࢻ࣓࢖ࣥ࡟㌿᥮ࡍࡿࡇ࡜ࢆ⪃࠼ࡿ࡜ࠊ
㛫⬻࡟࠾࠸࡚ࡶ Olig2 ⣔㆕⣽⬊ࡀ Olig2 ࡢᶵ⬟Ḟᦆ࡟ࡼࡾ㐠࿨㌿᥮ࡍࡿ࡜࠸࠺ࡇ࡜ࡀ
ண᝿ࡉࢀࡿࠋࡑࡇ࡛ࠊᮏ᮶ Olig2 ࢆⓎ⌧ࡍ࡭ࡁ⣽⬊ࡀ Olig2 ࢆḞᦆࡋࡓሙྜ࡟࡝ࡢࡼ
࠺࡞⣽⬊㐠࿨ࢆ࡜ࡿ࠿ࢆㄪ࡭ࡓࠋOlig2 ࣀࢵࢡ࢔࢘ࢺ࣐࢘ࢫࡢ Olig2 㑇ఏᏊᗙ࡟ࡣ
CreER㑇ఏᏊࡀᤄධࡉࢀ࡚࠾ࡾ(Takebayashi et al., 2002)ࠊOlig2㝧ᛶ⣽⬊࡛ࡣ⣽⬊㉁࡟
Creࣜࢥࣥࣅࢼ࣮ࢮ࡜ ER㸦࢚ࢫࢺࣟࢤࣥཷᐜయ㸧ࡢ⼥ྜ⺮ⓑࡀⓎ⌧ࡋ࡚࠸ࡿࠋࡇࡢ࣐
࢘ࢫ࡟࢚ࢫࢺࣟࢤࣥཷᐜయࡢ࢔ࣥࢱࢦࢽࢫࢺ࡛࠶ࡿࢱࣔ࢟ࢩࣇ࢙ࣥࢆᢞ୚ࡍࡿ࡜ࠊ
CreER⺮ⓑࡣ᰾ෆ࡟⛣⾜ࡋࠊloxP㓄ิ࡛ᣳࡲࢀࡓࢤࣀ࣒ DNAࡀ࠶ࢀࡤ Creࣜࢥࣥࣅ
ࢼ࣮ࢮࡢస⏝࡛ษࡾฟࡉࢀࡿ(Gotoh and Ono, 2013)ࠋࡇࢀࢆ฼⏝ࡋ࡚ࠊOlig2-CreER࣐
࢘ࢫ࡜ flox࣏࣮ࣞࢱ࣮࣐࢘ࢫ㸦loxP㓄ิ࡛ᣳࡲࢀࡓ୰࡟ stop codonࡀ࠶ࡾࡑࡢ 3’ୗὶ
ഃ࡟࣏࣮ࣞࢱ࣮㑇ఏᏊࢆࡶࡘ࣐࢘ࢫ; (Nakahira et al., 2006)㸧ࢆ஺㓄ࡉࡏ࡚ࠊ᫬ᮇ≉␗ⓗ
࡟ Olig2 㝧ᛶ⣽⬊ࢆỌ⥆ⓗᶆ㆑ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ (Masahira et al., 2006)ࠋ
Olig2+/CreER;Rosa-GAP-EGFP㸦Olig2-hetero;Rosa ࣏࣮ࣞࢱ࣮㸧࣐࢘ࢫ࡜ Olig2 CreER 
/CreER;Rosa-GAP-EGFP㸦Olig2-KO;Rosa࣏࣮ࣞࢱ࣮㸧࣐࢘ࢫࡢ E10.5࡟ࢱࣔ࢟ࢩࣇ࢙ࣥ
ᅗ䠏㻌 Olig2 Ḟᦆ䝬䜴䝇䛻䛚䛡
䜛 prethalamus䛸どᗋ㝯㉳䛾
ቃ⏺㒊䛾⫼ഃ䝅䝣䝖 
➨୕⬻ᐊ䛾⫼⭡඲㛗䜢 100%
䛸䛧䛶ᗏ㠃䛛䜙䛾┦ᑐⓗ㊥㞳
䜢♧䛧䛶䛔䜛 
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ࢆᢞ୚ࡋࠊࡇࡢ᫬ᮇࡢ Olig2⣔㆕⣽⬊ࢆ GFP࡛ᶆ㆑ࡋࠊE13.5࡛ゎᯒࡋࡓࠋࡑࡢ⤖ᯝࠊ
Olig2-hetero;Rosa࣏࣮ࣞࢱ࣮࡛ࡣ GFP㝧ᛶ Olig2⣔㆕⣽⬊ࡣ࢝ࣝࣞࢳࢽࣥ㝧ᛶࢆ♧ࡍ
どᗋ㝯㉳⣽⬊ࡢ⫼ഃ࡟఩⨨ࡋࡇࢀ࡜㔜࡞ࡿࡇ࡜ࡣ࡯࡜ࢇ࡝࡞ࡃࠊ┦஫࡟᤼௚ⓗ࡛࠶ࡗ
ࡓ㸦ᅗ㸲AB㸧ࠋࡇࢀ࡟ᑐࡋ࡚ࠊOlig2-KO;Rosa࣏࣮ࣞࢱ࣮࣐࢘ࢫ࡛ࡣࠊGFP㝧ᛶ Olig2
⣔㆕⣽⬊㸦Olig2 ࡢⓎ⌧ࡣ࡞࠸ࡀ㸧ࡣ࢝ࣝࣞࢳࢽࣥ㝧ᛶどᗋ㝯㉳⣽⬊࡜ᗈ࠸⠊ᅖ࡛㔜
࡞ࡗ࡚࠸ࡓ㸦ᅗ㸲CD㸧ࠋࡇࡢ⤖ᯝ࠿ࡽࠊOlig2⣔㆕⣽⬊ࡀ Olig2ࡢⓎ⌧㸦ᶵ⬟㸧ࢆኻ࠺
ࡇ࡜࡛ࠊprethalamusࡢ࢔࢖ࢹࣥࢸ࢕ࢸ࢕࣮ࢆኻ࠸どᗋ㝯㉳⣽⬊࡟㐠࿨㌿᥮ࡋࡓࡇ࡜ࡀ
᫂ࡽ࠿࡜࡞ࡗࡓࠋᚑࡗ࡚ࠊ㛫⬻ࡢᒁᡤ࡟࠾࠸࡚ Olig2ࡣ Prethalamusࡢ㡿ᇦᙧᡂࡢࡳ࡞
ࡽࡎࠊ㞄᥋㡿ᇦ࡜ࡢቃ⏺ᙧᡂ࡟ࡶ㔜せ࡞ࡣࡓࡽࡁࢆࡋ࡚࠸ࡿࡇ࡜ࡀ♧ࡉࢀࡓࠋ 
 
ᅗ䠐㻌 Olig2Ḟᦆ䝬䜴䝇䛻䛚䛡䜛Olig2⣔㆕⣽⬊䛾㐠࿨㌿᥮ 
㔝⏕ᆺ䝬䜴䝇䛷䛿GFP㝧ᛶOlig2⣔㆕prethalamus⣽⬊䛿䜹䝹䝺䝏䝙䞁㝧ᛶどᗋ㝯㉳⣽⬊䛸㔜䛺䜙䛺䛔
䛜䠄A,B䠅䚸Olig2 Ḟᦆ䝬䜴䝇䛷䛿඼䚻䛾㝧ᛶ㡿ᇦ䛜㔜䛺䜛䚹▮༳䛿䚸Olig2 㝧ᛶ㡿ᇦ䛾⫼ഃ㒊䛚䜘䜃⭡ഃ
㒊䛾ቃ⏺䜢♧䛧䛶䛔䜛䚹䝇䜿䞊䝹䛿 250μm䠊 
 
III㸬๓⬻ࡢ๓ᚋ㍈ᙧᡂ࡜ Olig2 
 ࡇࢀࡲ࡛ࠊ㛫⬻ࡣ๓㢠᩿ษ∦࡛ࡢᙧែࢆࡶ࡜࡟༊ศࡉࢀ࡚࠾ࡾࠊ⫼ഃ᪉ྥࡼࡾどᗋ
ୖ㒊ࠊ⫼ഃどᗋࠊ⭡ഃどᗋࠊどᗋୗ㒊࡟ศࡅࡽࢀ࡚࠸ࡓࠋ୍᪉ࠊ့ங㢮ࡸ㫽㢮ࡢ⬻ࡣ
Ⓨ⏕ࡢ㐣⛬࡛๓ᚋ㍈ࡀ」㞧࡟ᒅ᭤ࡍࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠾ࡾࠊ᭱㏆࡟࡞ࡗ࡚ࡇࡢᒅ᭤ࢆ
⪃៖࡟ධࢀ࡚ࠊ㛗㍈᪉ྥ࡟ἢࡗ࡚㛫⬻ࡶࡋࡃࡣ๓⬻ࡢ㡿ᇦ༊ศࡀぢ┤ࡉࢀࡿࡼ࠺࡟࡞
ࡗࡓ(Puelles and Rubenstein, 2003)ࠋࡑࡢ⤖ᯝࠊᚑ᮶ࡢ⭡ഃどᗋࡀ⫼ഃどᗋࡢ⭡ഃ࡟఩⨨
ࡍࡿ࡜࠸࠺どⅬ࠿ࡽࠊ๓ᚋ㍈᪉ྥ࡛๓᪉࡟఩⨨ࡍࡿ࡜࠸࠺どⅬ࡟ᨵࡵࡽࢀࠊprethalamus
࡜࿧ࡤࢀࡿࡼ࠺࡟࡞ࡗࡓࠋOlig2 ࡟ࡼࡿ㛫⬻ࡢ㡿ᇦᙧᡂࡢㄪ⠇ᶵᵓࡣࠊ⬨㧊࡟࠾ࡅࡿ
pMNࢻ࣓࢖ࣥࡢᙧᡂᵝᘧ࡜ఝ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿࠋ⬨㧊࡛ࡣࠊOlig2ࡢḞᦆ࡛ࠊpMN
ࢻ࣓࢖ࣥࡀ p2ࢻ࣓࢖ࣥ࡟࠿ࢃࡾࠊ⣽⬊㐠࿨ࡀ㐠ືࢽ࣮ࣗࣟࣥ࠿ࡽ v2࢖ࣥࢱ࣮ࢽ࣮ࣗ
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ࣟࣥ࡟㐠࿨㌿᥮ࡍࡿࠋ⬨㧊࡛ࡣ⫼⭡㍈ࡢቃ⏺ᙧᡂ࡟ᶵ⬟ࡋ࡚࠸ࡓ Olig2 ࡀࠊ㛫⬻࡛ࡣ
ྠࡌస⏝ᵝᘧ㸦┦஫ᢚไస⏝㸧࡛๓ᚋ㍈ᙧᡂࡢ㡿ᇦ㸭ቃ⏺ᙧᡂࢆㄪ⠇ࡍࡿࡼ࠺࡟࡞ࡗ
ࡓࡶࡢ࡜⪃࠼ࡽࢀࡿࠋ⬨㧊࡛ࡣ Irx3ࡸ Nkx2.2ࠊPax6࡞࡝ࡀ Olig2࡜ࡢቃ⏺ᙧᡂ࡟స⏝
ࡍࡿ㌿෗ᅉᏊ࡜ࡋ࡚▱ࡽࢀ࡚࠸ࡿࠋ㛫⬻࡟࠾࠸࡚ࡶࠊOlig2ࡢḞᦆ࡟ࡼࡾࠊOlig2㝧ᛶ
㡿ᇦࡀ⊃ࡃ࡞ࡾ୍᪉࡛どᗋ㝯㉳ࡀᣑ኱ࡍࡿࠋどᗋ㝯㉳ࡢ࣐࣮࣮࢝ࡢ࠺ࡕ Tbr1 ࡜ Tbr2
ࡣ㌿෗ᅉᏊ࡛࠶ࡾࠊ㛫⬻ࡢቃ⏺ࡢኚ໬࠿ࡽ Olig2⣔㆕⣽⬊ࡀ Tbr1ࡸ Tbr2ࢆⓎ⌧ࡍࡿ
ࡼ࠺࡟࡞ࡗࡓ࡜⪃࠼ࡽࢀࡿࠋ㌿෗ᅉᏊ࡛ࡣ࡞࠸ࡀࠊOlig2Ḟᦆ࣐࢘ࢫ࡛ Olig2⣔㆕⣽⬊
ࡀどᗋ㝯㉳࣐࣮࣮࢝ࡢ୍ࡘ࡛࠶ࡿ࢝ࣝࣞࢳࢽࣥࢆⓎ⌧ࡍࡿࡼ࠺࡟࡞ࡗࡓࡇ࡜ࡣࠊࡇࡢ
ࡇ࡜ࢆᙉࡃ♧၀ࡋ࡚࠸ࡿࠋprethalamus⭡ഃ㒊ࡢቃ⏺ᙧᡂ࡟࠾࠸࡚ Olig2ࡢⓎ⌧ࢆᢚไ
ࡍࡿ㌿෗ᅉᏊࡢྠᐃࡀ௒ᚋࡢㄢ㢟ࡢ୍ࡘ࡛࠶ࡾࠊ๓⬻࡟࠾ࡅࡿ Olig2 ᶵ⬟ゎ᫂ࡢ኱ࡁ
࡞ᡭࡀ࠿ࡾ࡟࡞ࡿࡶࡢ࡜ᛮࢃࢀࡿࠋ 
 
ᮏ✏ࡣࠊᖹᡂ 26ᖺ 11᭶ 25᪥࡟ࣁ࢖ࢹࣛࣂ࣮ࢻ኱Ꮫ࡛⾜ࢃࢀࡓ IC-FCEN2014࡛ࡢ State of Art Lecture
ࡢ୍㒊ࢆࡲ࡜ࡵࡓࡶࡢ࡛࠶ࡿࠋ 
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